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ESTIMATION OF ORIGIN-DESTINATION TRIP 
MATRICES FOR SMALL CITIES
ABSTRACT
The paper presents a model of data assessment for the 
requirements of a classical four-step model of traffic demand 
in individual traffic in small cities. The procedure is carried 
out by creating an initial origin-destination trip matrix using 
data from the traffic count and by defining the average rate 
of trip generation within single households. The research ap-
plied fuzzy logic for the correction of the initial trip matrix. 
The paper also presents the recommendations for defining 
the borders of traffic zones, as well as the locations of traffic 
counts. A flowchart has been used to show a summarized 
presentation of the proposed model. In the last part of the 
paper the model was tested on an example of a smaller city 
in the Republic of Croatia.
KEY WORDS
traffic model; origin-destination (OD) trip matrix; traffic 
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1. INTRODUCTION
In the countries with lower GDP per capita there 
are many traffic problems caused by disorganized and 
isolated solving of a problem not taking into consid-
eration the entire picture and consequences over a 
longer period of time. First of all, no traffic studies are 
carried out, which are expensive and time-consuming 
and do not provide fast, politically measurable effects.
This paper presents one of the possibilities to ob-
tain, at relatively low costs, the data necessary in the 
application of the classical four-step model of trans-
port demand. One starts from the assumption that 
with the data obtained by the traffic count method 
and the development of the simulation model one can 
estimate the initial origin-destination (OD) trip matrix 
which is approximately equal to the actual origin-desti-
nation trip matrix by passenger cars. The quality of the 
initial origin-destination trip matrix can be affected by 
the definition of parameters for the determination of 
boundaries and facilities of the traffic network zone. 
By using fuzzy logic it is possible to correct the initial 
origin-destination trip matrix whose assignment to the 
traffic network yields results that minimally deviate 
from the data obtained by the traffic count method.
The calibration of the gravity model parameters is 
one of the first methods of evaluating origin-destina-
tion matrices from the data on the traffic count [1]. The 
basic idea consists in setting a special form of gravity 
model and analysing of traffic flows on the links after 
their assignment on the network. After the calibration 
of the gravitation model parameters, which is applied 
very often even today, Wilson [2] proposed the use of 
the method of maximizing entropy for the estimation of 
the origin-destination matrices. In Bayesian probability 
the principle of entropy maximisation assumes that 
with the known restrictions the probability distribution 
which best describes the current condition is the one 
with the highest entropy. The assessment model of the 
origin-destination matrices by application of the maxi-
mum likelihood was first applied by Spiess [3]. The 
model is based on the existence of the sample matrix 
which contains “a priori” data on the matrix. The sam-
ple matrix is obtained by the application of the sample 
method for every origin-destination pair assuming the 
Poisson distribution of unknown mean value. The ob-
jective of this model is to foresee the origin-destination 
pairs of matrices by means of the known matrix of con-
stant values and data on the traffic load of the links 
[3]. In [4] and [5] Cascetta describes the generalized 
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method of least squares (GLS), and somewhat later 
also Bell in his paper [6] solves the problems of apply-
ing the GLS method, primarily in the form of unequal 
restrictions imposed in the model. For the first time in 
the model of estimating OD matrices this model takes 
into consideration the existence of error in the traffic 
count by using variance-covariance matrices. A num-
ber of authors have later improved the GLS method, 
mainly by including the time dimensions, i.e. by vary-
ing the transport demand in time. Thus, Cremer and 
Keller in their paper [7] use Kalman’s filter, and later 
Kang in [8], Ashok and Ben Akiva in [9], and Zhou and 
Mahmassani in [10]. Nihan and Davis estimate the 
OD matrix with the time-variable elements using the 
recursive GLS method [11]. Hyunmyung et al. in their 
paper [12] on an example of a hypothetical city assess 
the origin-destination matrix by using the genetic algo-
rithm, and Gong in [13] and Kim and Chang in [14] by 
the application of neural networks.
2. ZONING AND TRAFFIC COUNT
2.1 Determining of boundaries and facilities of 
the traffic zones
Traffic zones represent land areas of approximately 
homogeneous purpose and aggregated trip origins 
and destinations. The definition of the number of 
zones and their boundaries require apart from theo-
retical also empirical knowledge and it is necessary to 
find a good balance between the number of zones on 
the one hand and the costs of collecting input data 
and their processing, on the other.
By multiple testing using the simulation tools, 
in this paper the following rules for defining of zone 
boundaries have been applied:
1. The zone boundaries should define the areas of 
approximately homogeneous characteristics. Thus, 
the error of the model is reduced due to small de-
viation of the factor of trip generation obtained by 
the count between households.
2. It is necessary to separate zones containing only 
residential objects from big attractors and produc-
ers of trips.
3. Special zones should be defined for big attractors 
and producers of trips: primary and secondary 
schools, hospitals and clinics, faculties, factories, 
administrative city centres, business zones, air-
ports, shopping centres, parking lots and garages 
(Park&Ride systems), transport terminals, big rec-
reation centres and parks, etc.
4. On all entries into/ exits out of the city outer zones 
have to be defined, whose trip attraction and pro-
duction will be obtained by traffic count. Defining 
of the production and attraction of outer zones 
is an important datum in the model since transit 
traffic accounts for a high share in the total traffic 
load.
5. If possible, adjust the zone boundaries with statisti-
cal zones on the basis of which the census is per-
formed.
6. It is necessary to select several residential zones of 
similar characteristics (newer construction, older 
construction, city centre, city periphery, residential 
buildings, etc.) in which the traffic count will de-
termine the trip production and attraction factors. 
One of the selection criteria is that with zones se-
lected in this way, there is no transit traffic.
2.2 Determining locations of traffic counts
Traffic count is crucial input datum for designing 
the model of evaluating the OD trip matrix, but also the 
key element of calibration and validation of the model. 
For the model which has been developed within the 
framework of this paper the locations of traffic counts 
have been determined at:
1. all input/output links of the observed traffic net-
work. In this way a large share of traffic load of a 
certain city is collected and data about transit traf-
fic are obtained;
2. entries/exits of special zones of large attractors 
and producers of trips;
3. entries/exits of the zones of typical residential 
character (city centre, periphery, apartments, 
houses – new constructions/old constructions). In 
this way the data on traffic count provide different 
factors of production and attraction of trips for dif-
ferent types of residential zones.
4. intersections of high traffic load. This traffic count 
serves for the calibration of the model and com-
parison of the data about the traffic load of the 
links obtained by the model and those obtained by 
counting.
5. intersections of connection and collector roads. 
This count is also used for the calibration and vali-
dation of the proposed model.
6. several arbitrary locations. It is performed for the 
sake of quality of assessing of OD matrices and 
comparison of the modelled traffic load on the 
links with the actual ones.
3. MODEL OF ASSESSING THE OD MATRIX 
OF TRAVELLING BY PASSENGER CARS
This section explains the procedure of developing 
the model of assessing the OD matrix of travelling by 
passenger cars by using data from the traffic count, 
without performing the surveys of households and mo-
torists. The OD matrix of individual transport of a small 
city will be assessed. The assessment of OD matrices 
of public transport is very complex, there are no rel-
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evant studies in this area and it is necessary to use “a 
priori” OD matrix. However, small cities usually have 
no public transport or it is very scarce regarding the 
number of lines, and this model can satisfy their needs 
to the largest extent.
3.1 Model of assessing initial OD matrix
The greatest difficulty is the assessment of gen-
erating and attracting trips for a certain zone without 
performing the survey of the households. As user at-
tributes for each zone the number of houses and the 
number of apartments are defined as input parame-
ters of the sub-model of generating trips. The number 
of houses is determined by the application of the ca-
dastre basis and digital orthophoto maps. By combin-
ing these two platforms it is possible to register from 
the cadastre the cadastre plots; however, since the 
boundaries of these plots are not completely reliable, 
digital orthophoto maps are used as verification of the 
actual situation in the field. After having performed 
the counting of houses, in each of them the number of 
apartments was determined. This has to be performed 
by going out on the terrain. When the results of the 
counting of houses and apartments are summed up, 
the obtained data are compared with the data from 
the census. By implementing this method of determin-
ing the number of households per single zones the 
costs and the time of working on the model are sub-
stantially reduced.
The results of the traffic counts at external entry-
exit zones even in case of big producers/attractors of 
trips, that are located in separate zones, will represent 
the attraction and production of trips of these zones 
in the study period. It should be emphasised that the 
obtained results of the counts have to be multiplied 
with the average number of passengers in the vehicles 
in order to be used as the production or attraction of a 
zone. In other zones the attraction and production of 
trips will be determined by multiplying the number of 
households with the factors of production and attrac-
tion.
Production or attraction of trips of single zones in 
this model is obtained in the following manner:
1. For zones consisting of households:
P p BK p BSi k s$ $= +  (1)
A a BK a BSi k s$ $= +  (2)
where:
 Pi  – production of zone i;
 Ai  – attraction of zone i;
 pk , ps  – factor of production for residential houses, 
apartments;
 ak , as  – factor of attraction for residential houses, 
apartments;
 BK ,BS – number of residential houses, apartments.
Because of the precision of output results of the 
model the residential houses and apartments can be 
divided according to the location (centre of the city, pe-
riphery), age of construction (new, old construction) or 
some other criteria.
2. For the zones of big producers and attractors (fac-
tories, primary and secondary schools, hospitals, fac-
ulties, healthcare centres, shopping centres, etc.) the 
data are obtained by the method of traffic count that 
are multiplied by the factor of vehicle occupancy.
P BP fi iz zv$=  (3)
A BP fi ul zv$=  (4)
where:
 BPiz  – traffic count at the exit from the zone;
 BPul  – traffic count at the entry into the zone;
 fzv  – factor of vehicle occupancy.
Due to the lack of relevant studies in Croatia (which 
is the characteristic of other similar countries as well) 
the assessment of trip generation factors in a minor 
city has been made by isolating several zones exclu-
sively of residential characteristics (zones with family 
houses and zones with apartments in buildings with-
out the presence of transit traffic). When boundaries 
of such zones are defined, the vehicle count is done 
for vehicles entering and exiting from these zones. By 
multiplying the number of vehicles in the morning and 
afternoon peak periods with the factor of average ve-
hicle occupancy and then by dividing by the number 
of houses/apartments the estimated factors of attrac-
tion and production are obtained. The counting is per-
formed in several zones, in order to determine the sta-
tistical dependence, i.e. reliability of using these data 
in further modelling.
After balancing the production and attraction of 
trips the gravity model as part of a sub-model of trip 
distribution is made. The calibration of the gravitation-
al model, i.e. estimation of parameters of trip costs 
functions is performed in iterations, and the function 
of trip costs distribution is used as the input datum. 
According to [15] for unimodal trips the combined or 
Tanner function of trip costs distribution is recom-
mended (Figure 1).
f c a c eij ijb c Uij$ $= $^ h  (5)
where:
 cij  – value of the costs of trips between zone i 
and zone j;
 Uij  – utility of travelling ( /U c1ij ij= );
 a, b, c – parameters that need to be assessed.
Based on the Tanner function of the trip distance 
distribution (travelling cost) the initial distribution of 
the number of trips in each class of distance in the 
diagram of trip distance distribution is defined. In the 
software tools PTV Visum which serves to make the 
traffic models, there is a module KALIBRI which is 
used in order to accelerate iterations and definitions 
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of gravitation parameters: a, b and c. In each iteration 
a demand matrix is formed and it tends towards the 
distribution of trips according to the given distribution 
of the trip distance. The procedure is repeated until by 
applying linear regression the number of trips in rela-
tion to the travelling costs is adjusted to the given func-
tion of trip distribution according to the distance. Since 
in minor cities the transit traffic is often the carrier of 
traffic load, video recording of vehicles at the entries 
and exits of the transit traffic in the city is proposed. 
According to [16] in the cities of up to 5,000 inhabit-
ants the transit traffic accounts for 45% to 65% of the 
overall traffic.
For the distribution of trips on the traffic network 
the simulation tools are used in order to accelerate the 
process which determines the number of trips towards 
and into each zone of the traffic network:




O D f c














 Oi  – total number of trips generated in zone i;
 Dj  – total number of trips attracted to zone j;
 j’ – destination zones different from j.
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 i’ - origin zones different from i.
In the model, the initial calibrating of the gravitation 
model is performed so that after the trip distribution the 
initial assignment of trips to the traffic network is done 
(the recommendation is equilibrium assignment of 
trips since it requires the fewest input parameters) and 
on several more loaded links the data are compared 
with those from the traffic counts. This is only “rough” 
calibration which serves to identify major errors in the 
procedure of estimating the OD trip matrix and obtain-
ing of the best possible results after trip assignment 
and OD matrix correction by means of fuzzy logic. If sub-
stantial deviations are noted, a reassessment of the 
parameters of combined function of generalized travel-
ling cost should be started, varying the classes of trip 
distribution function according to the distance.
After assigning the OD trip matrix on the traffic 
network, the coefficient of determination R2 , relative 
mean square error (RelRMSE), standard deviation, 
linear regression line parameters and GEH are de-
termined. One of the problems that occur during the 
comparison of the traffic data is the lack of uniformity 
of their values. For instance, in case of data about the 
traffic load of the roads, it is difficult to compare the 
data from the motorways (large numbers) and the data 
from the local roads. As the solution to this problem 









^^ hh  (8)
where:
 Oi  – actual values obtained by measurements;
 Mi  – values obtained from the model.
According to [1] GEH values lower than 5.0 are 
considered acceptable and represent good match of 
actual and modelled data. Also, at 60% to 85% of links 
the traffic load should have GEH lower than 5.0.
3.2 Correction of OD matrix by means of fuzzy 
logic
According to [17] the data on traffic count can be 
treated as fuzzy set since it is known that the trips orig-
inating in one zone vary by about 20% from day to day. 
In this way the fuzzy set is defined with its boundaries.
By determining in the previous step the initial OD 
matrix of travelling by passenger vehicles and its as-
signment to the traffic network links, the traffic load of 


































































































 P – matrix of OD pair share on a certain link;





















Figure 1 – Tanner and exponential distribution function
of travelling costs
Source: [15]
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 t – origin-destination trip matrix;
 q – traffic load of links.
Since there is a large number of OD matrices and 
combinations of value tij  whose assignment to traffic 
links yields results that match the traffic count accord-
ing to [18] by using the method of entropy maximisa-
tion the best of all possible corrected OD matrices is 
obtained.








ij$=- -^ h W/
so that 
P t q$ =  (11)
where:
 tijW  – traffic demand on one OD pair of initial OD 
matrix;
 tij  – traffic demand on one OD pair of the cor-
rected OD matrix;
 p – number of non-negative elements of OD 
matrix.
The drawback of the above formulations is that 
they assume that the data on traffic count are reli-
able, without deviations and without errors. In reality, 
the counting is performed in one relatively short time 
period and is prone to sampling errors. By using fuzzy 
logic this imprecision of counting is described and its 
deviation defined (e.g. 10% of the counted values). The 
counted values of the traffic load are substituted by 
fuzzy set qu  with bottom value of deviation s  and up-
per value of deviation s  (Figure 2) [18]. The problem 
of entropy maximisation presented in (8) takes the fol-
lowing form now [18]:
max q t q s q s+ +^ ^ ^^ h h hh
so that:
P t s q$ + =
P t s q$ + =  (12)
where:
 q , q  – maximal/minimal value of fuzzy set;
 s , s  – variables of deviation from the data ob-
tained by traffic counts.
After assigning the initial OD matrix to the traffic 
network, the links on which GEH > 3 are isolated. On 
these links the correction is gradually performed by 
applying the fuzzy logic by means of entropy maximisa-
tion (Figure 3).
The flowchart in Figure 4 summarizes the steps of 
the described model of estimating OD matrices of trav-
elling by passenger cars.
4. APPLICATION OF THE MODEL ON THE 
EXAMPLE OF A SMALL CITY
Model of estimating OD trip matrix proposed in the 
previous sub-chapter was tested on the example of the 
city of Čazma (9,000 citizens). This small city was se-
lected primarily because of the availability of data on 
traffic counts, as well as because of its suitability for 
implementing the proposed model of estimating the 
origin-destination trip matrices by passenger cars. In 
the city there are also major attractors and produc-
ers of trips: shopping centres, primary and secondary 
schools, bus station, healthcare centre, factory, etc. 
Data on the traffic counts were used from the Con-
cept of traffic system of the city of Čazma, which was 
done by the Faculty of Transport and Traffic Sciences 
in 2009 [19].
Based on the obtained data on traffic counts for 
determining the trip generation factors, three streets 
of residential character were selected in which traffic 
of transit vehicles is not possible, i.e. all trips have ori-
gin and destination in these zones. The trip generation 
factors are divided into three groups: trip generation 
factors in residential units in the city centre, trip gen-
eration factors in residential units of older construc-
tion on city periphery, and trip generation factors in 
residential units of newer construction on city periph-
ery. Significant deviation of trip generation factors has 
been noticed, particularly of attraction factors in morn-
ing peak hour in relation to trip generation factors from 
the manual Trip generation [20].
After the carried out trip generation procedure, 
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Figure 3 – Application of fuzzy logic for the correction
of initial OD matrix
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Figure 4 – Flowchart of the estimation model of OD trip matrices
Input data of the traffic network
and transport supply
Counting of houses and apartments
by using orthophoto recordings,
cadastre and GIS documents
Counting of apartments in the field
START




- mean value of both sums
Definition of traffic count locations
according to defined rules –
residential zones, schools, entries
into/exits from the city
Performing traffic counts – e.g.
morning and afternoon peak
hour
Definition of production and
attraction factors according to
types of producers and
attractors
Input of user attributes of zones
– number of houses,
apartments, production,
attraction
For special zones - input of
production / attraction according to
traffic count * average vehicle
occupancy
Trip generation
Definition of OD matrices for
every kind of balancing
Calculation of skim matrices, i.e.
length and time of travelling
between zone centroids
END
Corrected OD trip matrix
Assignment of corrected OD trip
matrix to the traffic network
Estimation of parameters a, b
and c of the gravity model
Trip disribution
using the gravitatinal model and




Initial OD trip matrix according to
types of balancing (3 OD matrices)
Assignment of initial OD matrix on
the traffic network:
- equilibrium assignment
- stohastic assignment (Kirchoff)
Calculation of and RMSE for everyR2
layer of transport demand on links on
which traffic count was performed
Delection of trip assignment method
and OD matrix with highest andR2
lowest RMSE for further processing
Calculation of GEH for links for
which traffic count data are
available
Selection of links at which GEH > 3
Definition of permitted deviation of
traffic load(s) from counted values at
selected links
Correction of initial OD matrix by
means of fuzzy logic
Calculation of GEH at links on which
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equal. The balancing of production and attraction can 
be realized in three ways: according to production, 
according to attraction, or according to mean value 
of both sums. In the model, modelling has been per-
formed for every method separately in order to deter-
mine which approach is the best one. In this phase it 
comes to layering of the transport demand and 12 lay-
ers of transport demand are defined (Table 1) for which 
12 OD matrices will be defined in the sub-model of trip 
distribution.
Parameters from (5) a, b and c of the combined 
function of travelling costs affect significantly the trip 
distribution between zones. The percentage distribu-
tion of trip volume is entered as the input datum in 
relation to the travelled distance. By using the KALIBRI 
module in the software tools PTV Visum the param-
eters of the combined travelling costs function have 
been obtained (Table 2) with adequate functions of 
travelling costs distribution (Figure 5).
By estimating the gravity model parameters it is 
possible to fill in the OD matrix cells. OD trip matrix can 
be graphically presented by trip desired lines between 
zones (Figure 6).
After making the initial OD trip matrix for every 
transport demand layer it is possible to assign trips 
to links on the traffic network by means of equilibrium 
and stochastic assignment of trips. After having as-




Period of time Trip generation factors
Balancing of produc-
tion and attraction
1 JMP morning peak hour acc. to model acc. to production
2 JMA morning peak hour acc. to model acc. to attraction
3 JMSR morning peak hour acc. to model acc. to mean value
4 JITEP morning peak hour acc .to ITE manual acc. to production
5 JITEA morning peak hour acc. to ITE manual acc. to attraction
6 JITESR morning peak hour acc. to ITE manual acc. to mean value
7 PMP afternoon peak hour acc. to model acc. to production
8 PMA afternoon peak hour acc. to model acc. to attraction
9 PMSR afternoon peak hour acc. to model acc. to mean value
10 PITEP afternoon peak hour acc. to ITE manual acc. to production
11 PITEA afternoon peak hour acc. to ITE manual acc. to attraction
12 PITESR afternoon peak hour acc. to ITE manual acc. to mean value
Table 2 – Estimated parameters a, b and c of combined cost function for single transport demand layers
Transport demand layer Parameter a Parameter b Parameter c Form of function f Cij^ h
JMP, JMA, JMSR 0.0032 0.7725 -0.000084 . C e0 0032 . .ij C0 7725 0 000084 ij$ $ $-^ ^h h
JITEP, JITEA, JITESR 0.0160 0.5577 -0.000074 . C e0 0160 . .ij C0 5577 0 000074 ij$ $ $-^ ^h h
PMP, PMA, PMSR 0.0061 0.6939 -0.000082 . C e0 0061 . .ij C0 6939 0 000082 ij$ $ $-^ ^h h
PITEP, PITEA, PITESR 0.0062 0.7086 -0.000089 . C e0 0062 . .ij C0 7086 0 000089 ij$ $ $-^ ^h h
Figure 5 – Trip costs distribution function in relation to the
distance for the demand layers JMP, JMA and JMSR
Figure 6 – Lines of trip desires
between traffic network zones
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signed the trips, the deviation of the obtained values 
of traffic load on the links has been analyzed by means 
of the proposed model with those obtained from the 
traffic counts. The comparison of the obtained results 
was done by calculation of the coefficient of determi-
nation R2  for every transport demand layer (Figure 7). 
The layer which has the highest coefficient of determi-
nation R2 , and the lowest relative mean square error 
RMSE in the morning and afternoon peak hours is then 
corrected by applying the fuzzy logic. Table 3 shows the 
results of the transport demand layers that featured 
the best results. In the morning peak hour this was 
the transport demand layer with the trip generation 
factors according to the proposed model, balanced ac-
cording to the production and assigned by equilibrium 
method to the traffic network. In the afternoon peak 
hour the best results were featured by the layer also 
with the modelled trip generation factors, balanced ac-
cording to the attraction and assigned by equilibration 
to the traffic network.
Table 3 – Transport demand layers with highest coefficient 








linear regression  
line
JMP 0.709 0.414 31.390 y = 0.911x + 3.935
PMA 0.728 0.411 35.258 y = 0.944x + 7.032
After selecting the transport demand layer which 
best describes the current situation on the traffic net-
work, parameter GEH has been determined for those 
links at which the data on traffic counts are available. 
In the morning peak hour only at seven links, and in the 
afternoon hour at six links GEH > 5 was determined so 
that the correction of the initial OD matrix by means 
of fuzzy logic was performed for links at which GEH 
> 3. At these links the correction of data by means of 
fuzzy logic in the software tools PTV Visum started to 
be gradually implemented. In the links attributes the 
values obtained by counting are entered as well as the 
tolerance of these values so that the fuzzy set could be 
defined. As the result of the implementation of fuzzy 
logic the corrected OD trip matrix is obtained, and it 
is then assigned to the traffic network by using the 
methods of equilibrium trip assignment. In the morn-
ing peak hour, by using fuzzy logic, the production zone 
changed approximately by 38%, and the attraction by 
45%. In the afternoon peak hour the production zone 
changed on the average by 52%, and the attraction by 
48%.
With the application of fuzzy logic in the model 
of the morning peak hour only on four links GEH re-
mained higher than 4, the coefficient of determina-
tion R2 reached the value of 0.975, and relative mean 
square error RMSE the value of 0.112 (Figure 8). In the 
model of the afternoon peak hour on nine links GEH 
remained greater than 4, the coefficient of determina-
tion R2  reached the value of 0.976, and the relative 
mean square error RMSE was 0.110.
Graphical presentation of traffic load of links after 
equilibrium assignment of corrected OD trip matrices 
























































Figure 7 – Regression line when assigning the initial OD trip matrix in morning peak hour
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Figure 8 – Regression line when assigning corrected OD trip matrix using fuzzy logic in morning peak hour
Figure 9 – Assignment of corrected OD trip matrix
on the traffic network in the afternoon peak hour
5. CONCLUSION
Collection of the necessary input data is a step 
without which one cannot expect satisfactory output 
results of a traffic model. The traffic policy carriers 
often avoid comprehensive collection of traffic data, 
as well as the development of the traffic model since 
their effect is not visible over a short term and in pub-
lic. However, the construction of infrastructure traffic 
facilities, without previously performed traffic model-
ling and planning can have farfetched negative conse-
quences due to favouring of irrational traffic solutions. 
In such circumstances the traffic model developers 
are in a very ungrateful situation in which they try with 
very modest and insufficient input data to develop sus-
tainable traffic models.
In this paper the procedure has been developed 
which allows making of traffic models of smaller cities 
based on the data collected by traffic counts. The start-
ing assumption is that the traffic load of roads repre-
sents the percentage share in the total number of trips 
from zone i into zone j which are realized through the 
observed traffic route. The results of implementing the 
proposed model on an example of a smaller city, pre-
sented in the paper yield satisfactory outcomes, par-
ticularly by using fuzzy logic for the correction of the 
initial OD trip matrix.
One of the major obstacles in performing the pro-
posed model is the organization of human resources 
to collect and analyze traffic volumes on transport net-
work. As it was shown in the model one of the major 
steps is calibration of parameters of gravity model. It is 
very important to predict trip length distribution on sat-
isfactory level as it is input data for gravity model cali-
bration. The separation of traffic network into zones 
can also be challenging, especially in areas with mixed 
trip purposes. In some cities there could be problems 
with determination of representative zones for trip 
generation rates prediction if it is not possible to iso-
late residential streets without transit traffic.
The developed countries have a long tradition in 
collecting traffic data through surveys and interviews 
of the household members, passenger car motorists 
and passengers in vehicles of public urban transport. 
As long as the developing countries do not understand 
the importance of continuous collection of data for the 
needs of traffic planning and modelling the application 
of one of the possible transition solutions presented in 
this paper is proposed. It will also be necessary in the 
future research to study the models for assessing trips 
made by public urban transport.
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MATRICA PUTOVANJA U MALIM GRADOVIMA
U radu se prezentira model procjenjivanja podataka za 
potrebe klasičnog četverostupnjevanog modela prijevozne 
potražnje osobnim vozilima u malim gradovima. Procedura 
se sastoji od stvaranja inicijalne izvorišno-odredišne ma-
trice putovanja iz podataka o brojanju prometa te definiran-
jem prosječne stope generiranja putovanja kućanstava.U 
istraživanju se primjenjuje neizrazita logika u svrhu korek-
cije inicijalne OD matrice putovanja. Prezentiraju se također 
i preporuke za definiranje granica prometnih zona kao i lo-
kacija brojanja prometa. Dijagram toka koristi se za sažetu 
prezentaciju predloženog modela. Na kraju rada, model je 
ispitan na primjeru maloga grada u Republici Hrvatskoj.
KLJUČNE RIJEČI
prometni model; izvorišno-odredišna (OD) matrica putovan-
ja; brojanje prometa; neizrazita logika
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